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(54) Cannulated tissue anchor system

(57) A system for inserting a cannulated tissue
anchor during endoscopic surgical procedures. The
system incorporates an elongated generally cylindrical
tissue anchor having a plurality of barbs outwardly
extending from its body and a transverse head situated
at its proximal end. The head is elongated along a major
axis which is misaligned relative to the rows of barbs on
the body of the tissue anchor in order to enhance reten-
tion of the anchor within selected tissue. The anchor
may be inserted during an endoscopic surgical proce-
dure by a single-handed operation utilizing an instru-
ment having a longitudinally slidable needle for guiding
the anchor into place and a longitudinally slidable push
rod for pushing the anchor along the needle. The sys-
tem incorporates a package/loading device to facilitate
the assembly of a cannulated tissue anchor with the
inserter, the package/loading device being provided
with a means for guiding the inserter needle through the
axial bore of the tissue anchor.
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Description

BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

[0001] The invention relates to implant devices and
instruments used to repair body tissue. In particular, the
invention relates to an implant device, instruments and
methods for repairing body tissue during endoscopic
surgical procedures. Still more particularly, the invention
relates to implant devices, instruments and methods for
repairing meniscal tissue during arthroscopic surgery of
the knee.

DESCRIPTION OF THE PRIOR ART

[0002] Implant devices for repairing body tissue are
known in the prior art. While such devices may be clas-
sified into several categories, the present invention is
related to elongated devices having transversely
extending barbs or projections which assist in retaining
the implant in place within a tissue defect (e.g. a tear) to
hold body tissue in close approximation during the heal-
ing process.

[0003] One such known device is described in U.S.
Patent 4,873,976 (Schrieber). This device comprises a
solid elongated shaft having a plurality of transversely
extending projections, a pointed tip and a transverse cir-
cular head at its proximal end.

[0004] Other similar devices are disclosed in U.S. Pat-
ents 4,884,572; 4,895,148; 4,924,865; and 4,976,715
all issued to Bays et al. The devices disclosed in these
Bays et al. patents primarily differ from the Schrieber
device in that they are cannulated. The Bays et al. pat-
ents are assigned to the assignee hereof and, along
with Schrieber, are incorporated by reference herein.
[0005] All of the above described elongated devices
are arrow-like and are designed to be inserted or
pushed into tissue to be repaired. The devices are
sometimes referred to as "tissue anchors" because they
hold tissue together during healing. While these devices
are intended to be used during arthroscopic or more
generally endoscopic procedures, that very fact makes
the insertion sometimes difficult. It is known to use elon-
gated cannulas to guide the implants into position and
smaller push rods to push them in. In the Schrieber type
device, the implant is pushed through a cannula with an
elongated pusher sized to be slidingly received within
the cannula. With devices such as those disclosed in
the Bays et al. patents the implant device is secured to
the distal tip of a holding device and pushed into place,
with or without the use of a guiding cannula.

[0006] All such arrow-like implant devices must not
only enter tissue easily, but must resist migration once
situated in place. Consequently, it is an object of this
invention to provide a tissue anchor which has barbs to
facilitate insertion and has a head design to minimize

10

15

20

25

30

35

40

45

50

55

distal migration.

[0007] It is desirable to simplify the insertion process
for these types of push-in arrow-like implant devices. It
is also desirable to make such modifications to prior art
arrow-like implant devices and systems as may improve
their use and performance during and after (i.e. during
healing when retention within tissue is important).
[0008] Accordingly, it is a further object of this inven-
tion to develop a tissue repair system incorporating a
cannulated push-in implant or tissue anchor device,
preferably bioabsorbable, and a simplified insertion
apparatus, preferably operable by one hand.

[0009] Itis also generally an object of this invention to
provide a tissue anchor inserting device and method for
guiding and inserting a cannulated tissue anchor into
position at a surgical site.

[0010] It is another object of this invention to provide
an elongated inserting device for receiving therein a
cannulated tissue anchor, preferably at its distal end.
[0011] It is still another object of this invention to pro-
vide an elongated inserting device suitable for endo-
scopic procedures and capable of being operated from
its proximal end.

[0012] Itis also an object of this invention to provide a
tissue anchor inserting system which facilitates the
assembly of an inserting device with a cannulated tis-
sue anchor.

[0013] It is yet another object of this invention to pro-
vide such a system with a holder for retaining a tissue
anchor to facilitate such assembly.

SUMMARY OF THE INVENTION

[0014] These and other objects are accomplished by
the preferred embodiment of the system disclosed
herein which comprises a tissue anchor component, an
inserter component and a package component. The tis-
sue anchor component is a device comprising an elon-
gated shaft having a proximal end, a distal end and a
longitudinally extending bore therethrough. A plurality of
barbs is longitudinally spaced along the shaft and the
barbs are tapered in a distal direction to facilitate distal
movement of the shaft through tissue material. The
barbs are aligned in at least one row (preferably four
rows) on the external surface of the shaft and a trans-
versely extending head is situated at the proximal end of
the shaft. The head has an aperture aligned with the
bore and is generally elongated along a major axis
which is misaligned relative to at least one of the rows of
barbs.

[0015] The invention also resides in a tissue anchor
inserter component and method for using the inserter
with a cannulated tissue anchor. The inserter comprises
a housing, a first elongated tubular shaft extending dis-
tally from the housing, the shaft having an axially
aligned bore therethrough and an elongated needle
adapted to be slidably received within the bore. The
shaft is adapted to receive a cannulated tissue anchor
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while the needle is adapted to be received in the bore of
the anchor. A trigger means is provided for moving the
distal end of the needle between a first, retracted posi-
tion, in which the needle is maintained within the bore,
and a second, extended position, in which the needle is
extended distally, beyond the bore. A pusher rod for
pushing the anchor out of the device is adapted to be
slidably received within the bore and moved between a
first, retracted position, in which the distal end of the
pusher rod is maintained within the bore of the shaft,
and a second, extended position, in which the distal end
of the pusher rod is adjacent the distal end of the shaft.
[0016] The inserter component is used to perform the
method of inserting a cannulated tissue anchor into tis-
sue to be treated at a surgical site. The method com-
prises the steps of providing a cannulated tissue anchor
and providing a tissue anchor inserter as described
above. The method further comprises providing the
tubular shaft with a receiving chamber, for slidably
receiving the needle and the tissue anchor, and a
pusher means for engaging the tissue anchor to push it
out of the receiving chamber. The needle is then
extended distally from the receiving chamber, inserted
into the bore of the tissue anchor and then retracted
with the tissue anchor into the receiving chamber. The
surgical site at which the tissue anchor is to be placed is
located and the needle is extended from the receiving
chamber into tissue at the surgical site. The pusher
means is advanced distally to push the tissue anchor
distally along the extended needle and into the surgical
tissue. The procedure is completed by removing the
needle from the tissue.

[0017] The invention also resides in a combination
package and loading component which is a device for
retaining a cannulated tissue anchor and facilitating its
assembly with the above described inserter. The pack-
age comprises a base and a funnel means, the base
having a first surface for receiving a cannulated tissue
anchor thereon in predetermined orientation and the
funnel means for being aligned with the bore of the tis-
sue anchor to facilitate insertion of the inserter needle
into the anchor. The package further comprises a
releasable holding means having a second surface for
holding the tissue anchor in alignment with the funnel
until the assembly of the anchor with the inserter has
been completed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

Figure 1 is a side elevational view of a cannulated
implant device constructed in accordance with the
principles of this invention.

Figure 2 is a left end view thereof showing the head
in phantom.

Figure 3 is a plan view of an inserting instrument for
use with the implant device shown in Figure 1.
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Figure 4 is a side elevational view of Figure 3.

Figure 5 is a side elevation view of a portion of the
needle means used in the instrument of Figure 3.
Figure 6 is a right side view of Figure 5.

Figure 7 is a partial bottom plan view of Figure 5.
Figure 8 is a side elevation view of the remaining
portion of the needle means, this portion intended
to be assembled with the portion shown in Figure 5.
Figure 9 is a left side view of Figure 8.

Figure 10 is a partial top plan view of Figure 8.
Figure 11 is a plan view of the pusher means used
in the instrument of Figure 3.

Figure 12 is a side elevation view of a partially
assembled inserting instrument showing the needle
means and the pusher means.

Figure 13 is a plan view of the handle of the insert-
ing instrument in cross-section.

Figure 14 is a plan view of the handle assembled
with the proximal end of the pusher means.

Figure 15 is a plan view of the handle of the insert-
ing instrument showing external features thereon.
Figure 16 is a right side view of Figure 15.

Figures 17-19 are plan views of the proximal end of
the inserting instrument in various stages of use.
Figure 20 is an alternate embodiment of the instru-
ment shown in Figure 3 showing the instrument
during one stage of the process for using the instru-
ment with an implant device such as that shown in
Figure 1.

Figure 21 shows the inserting instrument of Figure
20 showing an implant device in place at the distal
tip of the instrument.

Figure 22 shows the instrument of Figure 21, par-
tially in cross-section, showing the implant device
retracted into the body of the inserting instrument.
Figure 23 shows a close-up of the distal tip of the
instrument of Figure 22.

Figure 24 shows the instrument in a different stage
of the method of use.

Figure 25 is a close up of the distal end of Figure
24,

Figure 26 shows another stage in the method of
use.

Figure 27 is a close-up of the distal end of Figure
26.

Figure 28 is a front perspective view of a molded
device used in assembling a cannulated tissue
anchor onto an inserting instrument such as that
shown in Figure 3, the package/loading device
being shown in an open configuration.

Figure 29 is a front perspective view of the loading
device of Figure 28 shown in a closed configuration.
Figure 30 is a view of the loading device of Figure
28 showing a cannulated tissue anchor positioned
within the device prior to it being closed.

Figure 31 is a front perspective view of the loading
device of Figure 20 shown in a closed configuration.
Figures 32 through 36 are various views of the
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package/loading device shown in Figures 28
through 31 showing various steps in the process of
loading a cannulated tissue anchor onto an associ-
ated insertion device.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0019] Referring now to Figures 1 and 2 there is
shown a cannulated tissue anchor 10 constructed in
accordance with the principles of this invention. While
anchor 10 is generally constructed in accordance with
the teachings of the aforementioned Bays et al. patents,
it will be noted that anchor 10 comprises some improve-
ments over all known prior art tissue anchors. Thus,
anchor 10 comprises an elongated shaft 12 having an
axial bore 13 and a plurality of barbs 14 situated on its
external surface and extending between a distal end 16
and a proximal end 18. The barbs are arranged in four
linear rows 20, 22, 24 and 26 with rows 20 and 24 hav-
ing an equal number of barbs in each row and rows 22
and 26 having a lesser number of barbs in each row.
The barbs in adjacent rows are longitudinally staggered
to enable the tissue anchor to resist rotation about its
axis 28. The anchor may be made in various lengths
and diameters with various numbers of barbs and with
various lengths of smooth, barb-free shafts between the
proximal most barbs 29 and proximal end 18. In the pre-
ferred embodiment, all rows have three barbs each if
the anchor length L is 10 mm. If the anchor length L is
13 mm or 16 mm, rows 20 and 24 each have five barbs
and rows 22 and 26 each have four barbs (as shown in
Figure 1). The distal-most barbs in all cases are situated
at the same distance from distal end 16.

[0020] In the preferred embodiment, the barbs on
opposing rows 20 and 24 are undercut on their proxi-
mally facing side 27 at an angle of approximately 21°
facing proximally. The barbs on opposing rows 22 and
26 are not undercut and their proximally facing surfaces
28 are perpendicular to axis 28. As will be understood
by those skilled in the art, this arrangement permits the
anchor to be molded in a two-part mold with a parting
line through rows 20 and 24. The undercut enhances
the holding strength of the anchor by enabling tissue to
"flow" back behind the undercut barbs as the anchor is
pushed into place.

[0021] Anchor 10 further comprises a head 30 at its
proximal end 18. In the preferred embodiment, head 30
is a generally flat oval structure having a major axis 32
which is angled relative to the plane of rows 20 and 24
as best seen in Figure 2. This intentional misalignment
of the axis of head 32 enables it to abut tissue in the
areas adjacent to the distally facing sides of portions 34
and 36 of the head. It will be understood that as the barb
rows 20, 22, 24 and 26 are pushed into tissue to be
treated at the surgical site, the tissue is necessarily
pushed aside or slightly deformed in the areas adjacent
the barbs and along the lines of the barbs. If the head
axis 32 were to be aligned in the plane of two diametri-
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cally opposed rows of barbs, for example, the head may
have a tendency to migrate distally along the tissue
defects created by the barb rows. The intentional mis-
alignment of the axis of the head prevents the distal
advancement of the barb because the head lies adja-
cent "virgin" tissue which is not subject to deformation
by the barb rows. Thus, it will be understood that the
particular shape and orientation of head 30 enables the
profile of the head to be minimized while also minimiz-
ing the possible migration of the tissue anchor at or from
the surgical site. This beneficial orientation of the major
axis of the head would also apply to tissue anchors in
which the barbs might be arranged in helical rows.
[0022] Referring now to Figures 3 through 12, there is
described a tissue anchor inserter system for inserting a
cannulated tissue anchor (such as anchor 10) and the
method for using same. While the inserter shown in Fig-
ures 3 and 4 is shown with a straight distal end, it will be
understood that various simple or compound curves
could be formed in the distal end to enable the implant
to be endoscopically or otherwise delivered to a variety
of sites. An example of possible curves is shown in Fig-
ure 20.

[0023] As shown in Figures 3 and 4, tissue anchor
inserter 100 comprises a hollow handle 102, an elon-
gated tubular shaft 104 extending from one end of the
handle and having a distal end 106. End 106 is provided
with a window 107 to enable a user to see the position
of the anchor as will be understood below. The proximal
end 108 of shaft 104 is secured to the distal end of han-
dle 102 and communicates with the interior thereof.
Handle 102 carries a pair of diametrically opposed trig-
ger projections 110 and 112 which, as will be under-
stood below, comprise the proximal end of a needle
means 114. Handle 102 also carries a pusher handle
120 which, as will be understood below, is situated at
the proximal end of a pusher means 122. The handle is
also provided with a pair of finger recesses 124 and 126
to facilitate single handed operation.

[0024] As shown in Figures 5 through 10, needle
means 114 comprises an elongated trocar or needle
130 extending distally from a slide body 131 to which
trigger projection 110 is secured. In the preferred
embodiment, needle 130 may be made of a stainless
steel or a memory alloy such as nitinol and has a diam-
eter of .025 inches (.635 mm) to fit in anchor bore 13
which has a diameter of .026 inches (.660 mm). Slide
body 131 is formed of a suitable polymeric material
which may be insert molded with needle 130. Slide
body 131 is joined to the bottom of trigger 110 at a
reduced-width neck portion 132, the purpose of which
will be understood below. Trigger assembly 133 (Figure
12) is formed by inserting slide body 131 into slide body
134 best seen in Figures 8-10. Slide body 134 is molded
with trigger projection 112 and has a member 135 hav-
ing a chamber 136 and a slot 137. Member 135 is joined
to the bottom of trigger 112 at a reduced-width neck por-
tion 138. Trigger assembly 133 is assembled with
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pusher means 122 shown in Figure 11 by sliding the
needle of body 131 into the lumen of pusher rod 142
and inserting body 131 into the chamber 136 of body
134, directing the needle through slot 137. This results
in the trigger assembly being situated in the pusher
body, as shown in Figure 12.

[0025] As shown in Figure 11, pusher means 122
comprises a body 140 having a pusher handle 120 at its
proximal-most end and having an elongated cannulated
pusher rod 142 extending from its distal end. Body 140
has an elongated slot 144 extending therethrough for
receiving trigger assembly 133 and enabling the slide
body to move proximally and distally within slot 144,
independently of the motion of pusher body 140,
between a proximal-most position as shown in Figures 3
and 4 and a distal-most position as shown in Figure 26.
If desired, only one trigger projection (110 or 112) may
be utilized although the use of two symmetrical projec-
tions enables inserter 100 to be operated from either
side of handle 102. (If only one trigger projection is uti-
lized, slot 144 need not be a through-slot, but simply a
recess in body 140.) Pusher body 140 is adapted to be
slidably received within a receiving chamber 150 at the
proximal end of handle 102 (best seen in Figure 13) and
may also be provided with a plurality of circumferentially
arranged, outwardly extending projections 146. The
projections rest against the rim 152 of chamber 150 and
provide some resistance to the distal movement of
pusher body 140 relative to handle 102 in order to pre-
vent inadvertent delivery of the tissue anchor at the
work site. The various lengths of shaft 104, needle 130
and pusher 142 rod are selected to facilitate the opera-
tion of the inserter using the method steps described
below.

[0026] The body of handle 102 adjacent chamber 150
is provided with a pair of diametrically opposed slots
160 and 162 which receive neck portions 132 and 138,
respectively. As shown in Figures 15 and 16, a pair of
raised ribs 164 and 166 is parallel to slot 160 and a pair
of raised ribs 168 and 170 is parallel to slot 162. Each
rib has an inwardly extending projection 172 to provide
a detent to a plurality of paired projections 174 molded
into the bottom of trigger projections 110 and 112 (best
seen in Figures 7 and 10). These projections comprise
selective depth penetration means to enable a user to
select the desired distance by which needle 130
extends beyond distal end 106. As shown in Figure 17,
when projections 172 are distal of any projections 174
on trigger 110 (or 112 since the projections are symmet-
rically situated), the needle will be understood to be
totally within shaft 104. When projections 172 abut the
distal-most projections 180, 181 as shown in Figure 18,
the needle will, in the preferred embodiment, be under-
stood to extend 2 mm beyond end 106. As shown in Fig-
ure 19, when projections 172 abut projections 183, 184
the needle will, in the preferred embodiment, be under-
stood to extend the distance indicated by the indicia,
here shown as 10 mm. Additional detents are provided
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at 13 mm and 16 mm as shown, the various marked dis-
tances corresponding to lengths of the tissue anchor to
be implanted. The projections further serve to provide
tactile and audible feedback to the surgeon to facilitate
use and operation of the inserter.

[0027] Referring now to Figures 20 through 27, the
single-handed method of using the insertion instrument
to insert a cannulated tissue anchor will be described.
As shown in Figure 20, the first step in the process is to
move needle means 114 distally in order to extend nee-
dle 130 from the distal end 106. The movement of nee-
dle means 114 is limited by virtue of the dimensions of
the various components of the device so that the needle
130 will extend beyond the distal end 106 a selected
distance equal to the length of the tissue anchor for
which the system is being used (e.g. 10 mm, 13 mm or
16 mm). In Figure 20 the trigger assembly 133 is at the
16 mm mark. The next step in the process is to load a
tissue anchor 10 onto the protruding needle by inserting
the needle through the central bore of the anchor (Fig-
ure 21). In Figure 21 the trigger assembly 133 is at the
13 mm mark and the anchor shown is 13 mm long. The
process described in these drawings is applicable to all
anchor sizes. As shown in Figure 22, needle means 114
is then retracted to its proximal-most position in order to
retract the needle and the anchor into tube 106. The dis-
tal end of the tissue anchor/inserter assembly in this
loaded condition is shown in greater detail in Figure 23
which, for clarity, is not to scale (in the preferred embod-
iment the dimensions of the anchor and the various
tubes and rods may clearly be made to create a tighter
fit). It will be noted that in this loaded configuration the
anchor resides in an annular chamber 190 at the distal
end of inserter 100 and the proximal side of head 30 of
the tissue anchor abuts the distal tip of pusher rod 142.
The assembled anchor/inserter is now ready for inser-
tion into the patient and advancement of the distal end
106 to the work site.

[0028] When the anchor is ready to be inserted, the
distal end 106 is placed as desired and needle means
114 is pushed distally the desired distance (e.g. 13 mm
as shown in Figures 24 and 25) in order to advance
needle 130 into the tissue to be repaired (not shown).
The needle would normally extend across a tear in tis-
sue (such as meniscus) and the tissue anchor would be
placed to close the tear and hold the tissue together.
The needle is sized to slide easily within the bore of the
anchor so it can be advanced and properly positioned
before the anchor is pushed in. Once the needle 130 is
sufficiently extended, pusher 120 may be pushed dis-
tally as shown in Figures 26 and 27 thereby causing
pusher rod 142 to push anchor 10 along needle 130 into
the tissue. The progress and position of the anchor may
be seen through window 107 (best seen in Figure 3).
The pusher rod may be made to extend slightly beyond
the distal tip of end 106 in order to "countersink" the
head of the tissue anchor into the tissue. In the pre-
ferred embodiment of the inserter described above, the
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pusher rod extends 1 mm beyond the distal tip of shaft
104, as shown at 143, at all of the trigger positions. That
is, for example, in the 16 mm position the needle
extends 15 mm beyond the pusher rod which extends 1
mm beyond the tip. The instrument may be removed
after retracting the needle from the site.

[0029] The method of operation of inserter 100 may
be accomplished in other embodiments. For example, a
pistol grip handle (not shown) may be provided with a
trigger activated two-part slide with predetermined
stops such that one squeeze of the trigger would
engage it with the (proximal end of the) needle and
cause the needle to be pushed distally, release of the
trigger would disengage it from the needle and a second
squeeze would engage it with the (proximal end of the)
pusher rod and cause it to be pushed distally, thus
pushing the anchor out of a sheath attached to the han-
dle and encasing the anchor, needle and pusher. Alter-
natively, separate triggers could be provided for the
needle and the pusher.

[0030] While the method described above can be ini-
tiated by the manual loading of a cannulated tissue
anchor onto the needle of the insertion device, the tis-
sue anchor may alternatively be held in a combination
package and loading device which facilitates the
assembly of the anchor with the insertion device. Such
a package/loading device is shown in Figures 28
through 36.

[0031] As shown in Figure 28, package/loading device
200 comprises a receptacle portion 202 and a holding
portion 204, and serves as a biocompatible package for
holding and shipping the tissue anchor after its manu-
facture and a loading fixture for use with an inserter. The
package can also hold the anchor during its sterilization
by conventional means. All parts of the device may be
integrally molded, sterilizable and, if desired, translu-
cent or transparent. Receptacle 202 comprises a tissue
anchor receiving means 210, a funnel means 212 and a
hinged cover 214. Receptacle portion 202 is situated
adjacent a protection/gauge means 216, the purpose of
which will be understood more fully below.

[0032] Holding portion 204 comprises a flat finger grip
area 205. The lateral sides 217 and 218 of receptacle
portion 202 comprise additional finger grip areas. All
such areas may be provided with anti-slip ridges 219 or
other structures to enhance a user's manipulation of the
package.

[0033] As shown in Figure 29, cover 214 may be
moved about its hinge 220 into a closed position and
retained there by a latch means 222. Cover 214 and
receptacle 202 have surfaces 230 and 232, respectively
which are intended to produce a receiving space
between then within which tissue anchor 10 is to be
retained. Surfaces 230 and 232 are provided with com-
plementary recesses which form anchor retaining
means 210 and funnel means 212 when the cover is
closed. In the closed position, funnel means 212
presents a circular opening at the proximal end of the
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loading device in order to facilitate assembly of the
anchor with the inserter 100 as will be understood
below. Funnel means 212 provides a conical docking
feature to help a user aim the needle into the bore of the
device which is held in alignment with the axis of the
funnel.

[0034] As shown in Figure 30, a cannulated tissue
anchor 10 may be placed in tissue anchor receiving
means 210 with the body of the anchor in trough 240
and the head of the anchor in transverse recess 242,
both trough 240 and recess 242 being axially aligned
with funnel means 212. Trough 240 and recess 242
have symmetrical counterparts 244 and 246, respec-
tively, formed in surface 230 of cover 214. When the
cover is closed, the tissue anchor is retained firmly
within tissue anchor retaining means 210 with its axially
aligned bore aligned with the axis 250 of funnel means
212. Figure 31 shows a view of a closed, transparent
loading device retaining a tissue anchor therein. It will
be understood that the angular orientation of the major
axis of the head of anchor 10 may or may not be fixed
relative to other components of the package and
inserter.

[0035] The steps of using the loading device 200 to
assemble the cannulated tissue anchor with the inser-
tion device 100 are shown in Figures 32 through 36. For
simplicity, only the distal end 106 of the insertion device
and the distal end of needle 130 are shown. As shown
in Figure 32, needle 130 is extended beyond the distal
end 106 and the insertion device is moved in the direc-
tion of arrow 250 in order to enable the funnel means
212 to guide the tip of needle 130 into the axial bore of
the cannulated tissue anchor. The inserter is advanced
distally until the position shown in Figure 33 where distal
end 106 either abuts or is close to abutting the proximal
side of the closed loading device at which point the nee-
dle will be situated within the axial bore of the tissue
anchor. Depending upon the length of the needle and
anchor, the distal tip of the needle may be visible in the
space 252 between cover 214 and end wall 264. As
shown in Figure 34, cover 214 may be opened in the
direction shown by arrow 253 by releasing latch 222
thereby releasing the anchor. As shown in Figure 35,
the distal end 106 of the inserter may then be moved
further in direction 250 in order to enable the distal tip of
needle 130 to pass through slot 260 into protec-
tion/gauge means 216 which includes a receiving
chamber 262 formed between end wall 264 and block-
ing or protective wall 265. Slot 260 is an aperture sized
to receive the needle while preventing advancement of
the anchor beyond end wall 264, thereby enabling the
anchor to be fully seated onto needle 130. In the pre-
ferred embodiment, the width of slot 260 is .026 inches
(.660 mm). End wall 264 simply serves to define slot
260 while protective wall 265 serves as protection
against inadvertent user contact with the tip of the nee-
dle. Further advancement of distal end 106 as shown in
Figure 36 will enable the anchor to be pushed into the
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interior of the distal end. This alone will tend to move the
trigger means 114 distally although the trigger means
may be simultaneously moved distally by a user to facil-
itate the placement of the anchor within the interior of
the distal end of the insertion device. The insertion
device may now be used in the manner described
above with respect to Figures 24 through 27.

[0036] While the inserter 100 has a trigger position
which defines when the needle extends 2 mm beyond
the distal end of the instrument, other methods may be
used to so position the needle. For example, the thick-
ness of wall 264 may serve as a gauge to indicate the
desired distance by which the tip of the needle extends
beyond the tip of the anchor. As the needle extends
through slot 260 and the end 106 abuts wall 264, the
user may see the needle in chamber 262. If desired, by
retracting the needle so it extends from end 106 only by
the thickness of wall 264 (e.g. 2 mm), the user can elect
to have the needle extend a given amount (to aid in tis-
sue manipulation, for example, prior to piercing the tis-
sue in preparation for anchor placement).

[0037] It will be understood by those skilled in the art
that numerous improvements and modifications may be
made to the preferred embodiment of the invention dis-
closed herein without departing from the spirit and
scope thereof.

Claims

1. A tissue anchor inserter for use with a cannulated
tissue anchor, comprising:

a housing;

a first elongated tubular shaft extending distally
from said housing, said shaft having a proximal
end, a distal end and an axially aligned bore
therethrough;

an elongated needle slidably received within
said bore, said needle having a proximal end
and a distal end;

trigger means for moving said distal end of said
needle between a first, retracted position, in
which said distal end of said needle is main-
tained within said bore, and a second,
extended position, in which said distal end of
said needle is extended distally, beyond said
bore;

a pusher rod slidably received within said bore,
said pusher rod having a proximal end and a
distal end; and

pusher means for moving the distal end of said
pusher rod between a first, retracted position,
in which said distal end of said pusher rod is
maintained within said bore, and a second,
extended position, in which said distal end of
said pusher rod is adjacent the distal end of
said first elongated shaft.
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2. Atissue anchor inserter according to claim 1 further
comprising:

an annular receiving channel situated at the
distal end of said first elongated shaft for
receiving said tissue anchor and said distal end
of said needle.

3. A tissue anchor inserter according to claim 1
wherein said elongated needle is longitudinally
movable independently of said pusher rod and
wherein each is independently movable relative to
said housing.

4. A tissue anchor inserter according to claim 1
wherein said trigger means and said pusher means
are situated adjacent said housing and at the distal
ends of said elongated needle and said pusher rod,
respectively.

5. A tissue anchor inserter according to claim 3
wherein said pusher rod comprises an axially
aligned bore for slidably receiving said needle
therein.

6. Atissue anchor inserter according to claim 1 further
comprising:

variable depth penetration means for enabling
said needle to be oriented relative to said han-
dle in any one of a plurality of positions by
which the needle may be caused to extend
from said first elongated shaft by one of a
selected plurality of predetermined distances.

7. In combination, a cannulated tissue anchor and a
tissue anchor inserter comprising:

a longitudinally slidable needle means for
receiving said tissue anchor thereon and a
pusher means for longitudinally slidable move-
ment, independently of said needle means, to
push said tissue anchor distally relative to said
needle means.

8. A cannulated tissue anchor insertion system for
inserting a tissue anchor into a tissue defect com-
prising:

a cannulated tissue anchor having an axial
bore therethrough;

a housing;

an elongated needle having a proximal end and
a distal end, said needle for being slidably
received within said axial bore;

a tubular sheath extending distally from said
housing for slidably receiving therein said tis-
sue anchor and said needle therein;
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an elongated pusher rod interposed between
said needle and said sheath;

means for moving said needle independently of
said pusher rod to move said needle distally
into said tissue; and

means for moving said pusher rod independ-
ently of said needle to move said tissue anchor
distally along said needle and into said tissue.

9. A tissue anchor device comprising:

an elongated shaft having a proximal end, a
distal end and a longitudinally extending bore
therethrough;

a plurality of barbs longitudinally spaced along
said shaft, said barbs being tapered in a distal
direction to facilitate distal movement of said
shaft through material, said barbs aligned in at
least one row on the external surface of said
shaft; and

a transversely extending head situated at the
proximal end of said shaft, said head having an
aperture aligned with said bore and being gen-
erally elongated along a major axis which is
misaligned relative to at least one of said
barbs.

10. A tissue anchor device according to claim 9 further

comprising:

at least one straight, longitudinally aligned row
of said barbs situated on the external surface of
said shaft and further comprising said major
axis of said head being aligned such that, when
viewed endwise along the axis of said shaft,
said major axis lies at a predetermined angle
greater than zero relative to said row of barbs.

11. A tissue anchor device according to claim 9 further

comprising:

four rows of said barbs, each spaced 90° about
said shaft, the barbs of two diametrically
opposed rows having proximally facing sur-
faces which are aligned perpendicular to said
bore and the barbs of the remaining two dia-
metrically opposed rows having proximally fac-
ing surfaces which are undercut.

12. Atissue anchor device according to claim 10 further

comprising:

at least four rows of said barbs wherein said
major axis of said head lies at a predetermined
angle greater than zero relative to each of said
rows of barbs.

13. A tissue anchor device according to claim 10
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14.

15.

16.

17.

wherein said predetermined angle is 45°.

A tissue anchor device according to claim 12
wherein said predetermined angle is 45°.

A tissue anchor device according to claim 9
wherein said barbs are arranged in at least two lon-
gitudinally aligned rows which are spaced a prede-
termined arcuate distance from each other at each
point along the length of said shaft and wherein the
barbs of one of said rows are longitudinally spaced
from the associated barbs of an adjacent row of
said barbs.

A method of inserting a cannulated tissue anchor
into tissue to be treated at a surgical site compris-
ing the steps of:

providing a cannulated tissue anchor;
providing a tissue anchor inserter comprising
an elongated needle for being received within
the bore of said tissue anchor, a cannulated
shaft having a receiving chamber for slidably
receiving said needle and said tissue anchor
and a pusher means for engaging said tissue
anchor and pushing it out of said receiving
chamber;

extending said needle distally from said receiv-
ing chamber;

inserting said needle into the bore of said tis-
sue anchor;

retracting said needle and said tissue anchor
into said receiving chamber;

locating the surgical site at which said tissue
anchor is to be placed;

extending said needle from said receiving
chamber and into said surgical site;

advancing said pusher means distally to push
said tissue anchor distally along said extended
needle and into said surgical site; and
removing said needle from said tissue.

A method of inserting a cannulated tissue anchor
into tissue to be treated at a surgical site compris-
ing the steps of:

providing a cannulated tissue anchor, said tis-
sue anchor having a bore therethrough;
providing an elongated needle having a distal
end and a proximal end, said needle adapted
to be slidably received within the bore of said
tissue anchor;

placing said needle through the bore of said tis-
sue anchor;

providing a pusher means for moving said tis-
sue anchor relative to said needle;

positioning said distal end of said needle adja-
cent the tissue at the surgical site;
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20.
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22,

23.
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moving said needle into the tissue; and

moving said pusher means to move said tissue
anchor from said needle into the tissue.

A method according to claim 17 further comprising
the step of axially aligning said needle and said tis-
sue anchor within a tubular sheath to facilitate posi-
tioning of said needle and said tissue anchor
adjacent the tissue at the surgical site.

A method according to claim 17 wherein the move-
ment of all components relative to each other may
be accomplished with one hand.

A method according to claim 17 further comprising
the steps of:

providing a cannulated shaft for slidably receiv-
ing therein said tissue anchor, said needle and
said pusher means, said shaft having an open
distal end for abutting said tissue; and

moving said pusher means distally relative to
said distal end of said shaft in order to counter-
sink said tissue anchor at the surgical site.

A package for retaining a cannulated tissue anchor
having a bore comprising:

a base having a first surface for receiving a
cannulated tissue anchor thereon in predeter-
mined orientation;

releasable holding means having a second sur-
face for holding the cannulated tissue anchor
adjacent said base; and

funnel means for being aligned with a cannu-
lated tissue anchor held between said first and
second surfaces, said funnel means for facili-
tating insertion of an elongated member into
the bore of the cannulated tissue anchor.

A package according to claim 21 further compris-
ing:

cooperating trough means on each of said first
and second surfaces for retaining the cannu-
lated tissue anchor.

A package according to claim 21 further compris-
ing:

receiving means situated distally of said funnel
means and axially aligned therewith for receiv-
ing therein said elongated member after it has
passed through said bore.

A package according to claim 21 wherein said
base, said releasable holding means and said fun-
nel means are integrally formed together.
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25. A package according to claim 23 wherein said

receiving means is an aperture through which said
elongated member may pass.

26. A package according to claim 25 further comprising

a protective wall means, situated distally of said
receiving means, for preventing said elongated
member from extending beyond a predetermined
point.
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